Summary. Much sterility in male (though not in female) mice can be related to the presence of specific types of chromosome anomaly. These include the XXY and XYY conditions, failures of association of X and Y, heterozygosity for reciprocal translocations involving the X or Y chromosomes as well as some which involve autosomes only, tertiary trisomic derivatives of these and certain multiple Robertsonian translocations. In all of these the sterility stems from a defect of spermatogenesis, which leads to the production of few or no spermatozoa. Studies (Chandley, 1975 (Chandley,1975). In X-Y dissociation at metaphase I, which is also found in both man (Chandley et al., 1976) fig. 1 ). This is associated with formation of particularly long and/or short translocation products, i.e. somatic marker chromosomes like the well-known T6 marker which is itself male-sterile on certain genetic backgrounds (Baranov and Dyban, 1968) . Six out of the eight male-sterile translocations described here were somatic markers of this type. Of the remaining two, T36H included a submetacentric marker, while T43H had a break-point close to the centromere of Chr 16, with translocation of Cband material (centromeric heterochromatin) to Chr 17, thus generating a marker chromosome in C-banded preparations. As figure 1 shows, the characteristics of these translocations are those expected if one break-point is near the centromere and the other fairly distal on the chromosome (Searle, 1974) . Figure 2 gives Russell and Cacheiro (1977) have studied synaptonemal complexes in two male-sterile X-autosome translocations and found a disturbance of X-Y synapsis in one, in which the breakpoint was in the pairing region of the X. One other interesting finding which may throw further light on the nature of the basic disorder isthatof Forejt (1974 Forejt ( , 1977 , that there is an abnormally high frequency of C-band contact between the X chromosome and the translocation configuration in a number of translocations affecting male fertility. However Acknowledgments.
the mechanisms involved becausa different ones exhibit an almost complete range of effects, from those with normal sperm production to those in which spermatogenesis stops at the onset of meiosis. Between these extremes a number of characteristic patterns can be discerned but in general the cessation of spermatogenesis tends to be graded rather than abrupt. The effects on spermatogenesis are associated with special characteristics of the translocations themselves, namely a tendency for one point of exchange to be close to (or even within) centromeric heterochromatin and the other fairly distal on the chromosomes involved. This frequently leads to the formation of long and short marker chromosomes and to the production of viable tertiary trisomic mice, which are also male-sterile as a rule.
Mammalian spermatogenesis is a complex process, which is influenced by a large number of both intrinsic (Chandley, 1975 (Chandley,1975) . In X-Y dissociation at metaphase I, which is also found in both man (Chandley et al., 1976) and mouse (Beechey, 1973) Translocations involving the X or Y chromosomes are well known to cause sterility in male mice, the effect on spermatogenesis tending to be more severe in those involving the X-chromosome. Combinations of translocations with a common chromosome also tend to be male-sterile (Carter, Lyon and Phillips, 1956 ) and may even be lethal when each involves the same two chromosomes (Beechey and Searle, 1975) . Double heterozygotes for Robertsonian translocations with a common arm are often male-sterile (Evans, 1976) , as in four different combinations involving chr 8 (Winking and Gropp, 1977 . fig. 1 ). This is associated with formation of particularly long and/or short translocation products, i.e. somatic marker chromosomes like the well-known T6 marker which is itself male-sterile on certain genetic backgrounds (Baranov and Dyban, 1968) . Six out of the eight male-sterile translocations described here were somatic markers of this type. Of the remaining two, T36H included a submetacentric marker, while T43H had a break-point close to the centromere of Chr 16, with translocation of Cband material (centromeric heterochromatin) to Chr 17, thus generating a marker chromosome in C-banded preparations. As figure 1 shows, the characteristics of these translocations are those expected if one break-point is near the centromere and the other fairly distal on the chromosome (Searle, 1974) . Figure 2 gives Russell and Swartout (1974) that the sterility resulted from position-effect inactivations, while Searle (1974) thought that disturbances to spermatocyte formation might be expected when homologous C-bands are attached to synaptonemal complexes of very different lengths, because this might interfere with attachments to the nuclear membrane. Moses, Russell and Cacheiro (1977) have studied synaptonemal complexes in two male-sterile X-autosome translocations and found a disturbance of X-Y synapsis in one, in which the breakpoint was in the pairing region of the X. One other interesting finding which may throw further light on the nature of the basic disorder isthatof Forejt (1974 Forejt ( , 1977 , that there is an abnormally high frequency of C-band contact between the X chromosome and the translocation configuration in a number of translocations affecting male fertility. However, much more work will be needed before it becomes clear to what extent the wide range of chromosome anomalies affecting meiotic stages of spermatogenesis share a common link in their causation.
